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For many poor South African children, who are predominantly located in the 
historically disadvantaged part of the school system, the ongoing low quality of 
education acts as a poverty trap by precluding them from achieving the level of 
educational outcomes necessary to be competitive in the labour market.  An 
important question is the extent to which this low quality of education is 
attributable to poverty itself as opposed to other features of teaching and 
management that characterise these schools.  The literature explaining schooling 
outcomes in South Africa has reached a consensus that additional educational 
resources are no guarantee of improved outcomes.  While socio-economic status 
remains the most powerful determinant of educational outcomes, studies have 
typically struggled to isolate other school and teacher characteristics that 
consistently predict outcomes, leaving much of the variation in achievement 
unexplained.  Several authors have pointed to an ineffable mix of management 
efficiency and teacher quality that must surely underlie this unexplained 
component. 
The National School Effectiveness Study (NSES) is the first large-scale panel 
study of educational achievement in South African primary schools.  It examines 
contextually appropriate features of school management and teacher practice 
more thoroughly than other large sample surveys previously administered in 
South Africa.  Using the NSES data, this paper identifies specific aspects of school 
organisation and teacher practice, such as the effective coverage of curriculum 
and completed exercises, which are associated with literacy and numeracy 
achievement and with the amount of learning that occurs within a year of 
schooling.  Some suggestions are also made regarding the appropriate way to 
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o f 	t h e 	b r o a d e r 	p r o g r a m m e 	o f 	apartheid. 		S c h o o l s 	w e r e 	g o v e r n e d 	b y 	s e p a r a t e 	e d u c a t i o n 	
departments	for	each	race	group.2		Black,	Coloured	and	Indian	schools	received	considerably	
less	funding	and	real	resources	and	consequently	produced	an	inferior	quality	of	education	in	
g e n e r a l . 		S i n c e 	t h e 	t r a n s i t i o n 	t o 	d e m o c r a c y 	a 	u n i f i e d 	D e p a r t m e n t	 of	 Education	 has	 been	
established	 and	 considerable	 progress	 has	 been	 made	 with	 regard	 to	 improved	 equity	 in	
funding	and	resource	provision.		However,	inequity	in	the	quality	of	education	has	proved	a	







since	 the	 late	 1980’s,	 to	 the	 extent	 that	 government	 spending	 on	 primary	 and	 secondary	
education	 has	 become	 redistributive	 (e.g.	 Van	 der	 Berg,	 2006,	 Gustafsson	 and	 Patel,	 2006).		
Non‐personnel	funding	(including	for	example,	infrastructure	and	learning	support	materials),	
as	outlined	in	the	Norms	and	Standards	introduced	in	2000,	is	explicitly	pro‐poor	in	design.		The	







more	 affluent	 schools.	 	 Seeing	 as	 personnel	 spending	 comprises	 a t 	l e a s t 	8 0 % 	o f 	o v e r a l l 	















e x t r e m e l y 	l o w . 		W h e n 	t h e 	d a t a 	a l l o w s 	f o r 	a 	d i s a g g r e g a t i o n 	o f 	s c hools	 according	 to	 the	
historically	different	systems	a	massive	disparity	is	clear.		Consequently	numerous	authors	have	


















t o 	c o n v e r t 	r e s o u r c e s 	i n t o 	o u t c o m e s 	i s 	t h e 	c r u c i a l 	f a c t o r , 	a n d 	t hat	 this	 is	 where	 the	 policy	
attention	 is	 required.	 	 The	 ability	 to	 convert	 resources	 into	 outcomes	 is	 essentially	 what	
economists	of	education	call	school	efficiency.		However,	this	tradition	of	research	has	often	
b e e n 	u n a b l e 	t o 	i l l u m i n a t e 	t h e 	s p e cific	 organisational	 features	 or	 teaching	 practices	 which	



















found	 that	 approximately	 two‐thirds	 of	 the	 variation	 in	 achievem e n t	cou ld	b e 	e x plain e d	by	
socio‐economic	 status	 (SES),	 the	 racial	 composition	 of	 schools	 and	 a	 selection	 of	 teacher	
resource	variables.		They	suggest	that	the	efficiency	of	school	management	was	probably	an	
important	 omitted	 variable.	 	 Similarly,	 Crouch	 and	 Mabogoane	 (1998),	 combining	 the	
u n e x p l a i n e d 	v a r i a t i o n 	i n 	t h e i r 	m o d e l 	w i t h 	t h e 	e f f e c t 	o f 	a 	d u m m y 	 variable	 for	 historical	
education	department	(which	they	regard	as	capturing	an	efficiency	dimension	because	SES	was	
already	 controlled	 for	 in	 the	 model),	 estimated	 that	 approximately	 50%	 of	 the	 variation	 in	
school	performance	was	attributable	to	the	unobserved	feature	of	management	efficiency.		A	
production	function	study	by	Gustafsson	(2007)	did	manage	to	identify	the	correct	allocation	of	
m a n a g e m e n t 	a n d 	t e a c h i n g 	t i m e 	a s 	o n e 	m a n a g e m e n t 	l e v e l 	f a c t o r 	t h a t	 was	 associated	 with	
achievement	in	South	Africa.	
Figure	1,	which	is	taken	from	Van	der	Berg	(2007:	857),	can	be	regarded	as	suggestive	evidence	
of	 the	 influence	 of	 unobserved	 school	 (dys)functionality	 that	 is	 hindering	 educational	






4	 Education	 production	 functions	 are	 a	 commonly	 used	 modelling	 technique	 in	 the	 economics	 of	








pupil‐teacher	 ratios,	 the	 availability	 of	 textbooks	 and	 teacher	q u a l i f i c a t i o n s . 		T h e 	f i g u r e 	
demonstrates	that	although	SES	has	a	strong	influence	on	achievement	in	South	Africa	and	
elsewhere,	there	remains	room	for	improvement	at	given	levels	of	SES.		Unobserved	aspects	of	
school	 functionality,	 management	 efficiency	 and	 teacher	 behaviou r 	a r e 	s u r e l y 	l e a d i n g 	
candidates	to	underlie	the	gap	in	Figure	1.	
 







s a m p l e ‐ b a s e d 	s t u d i e s 	a n d 	s m a l l ‐ s c a l e 	d e s c r i p t i v e 	s t u d i e s . 		T h e y 	g r o u p 	i n f l u e n t i a l 	f a c t o r s 	
emerging	from	large‐scale	sample	studies	into	the	following	categories:	race,	parent	education,	
household	 income	 and	 wealth,	 settlement	 type,	 family	 structure,	g e n d e r , 	l a n g u a g e 	u s e 	a n d 	












a s 	w e l l 	a s 	s e v e r a l 	o t h e r 	a d v a n t a g e s 	t h a t 	a r e 	u n i q u e 	i n 	t h e 	S o u t h	 African	 context.	 	 After	
introducing	the	data	and	describing	the	overall	literacy	and	numeracy	results,	Sections	3,	4	and	
5	present	descriptive	analysis	of	the	association	of	SES	with	achievement,	the	perpetuation	of	














comparable	 from	 one	 year	 to	 the	 next.	 	 In	 addition	 to	 the	 testing,	 a	 wide	 variety	 of	 other	




























































Females  20.39 28.63 8.23  29.42 35.65 6.23 
Males  18.27 25.28 7.01  27.33 33.41 6.08 
African language  16.93 24.14 7.21  25.08 31.01 5.92 
Afrikaans or English  32.75 42.81 10.06 46.62 54.08 7.46 





African	 languages.8		T w o 	f a c t o r s 	p r o b a b l y 	d r i v e 	t h i s 	d i f f e r e n c e . 		F i r s t l y , 	t h e 	t e s ts	 were	




























Table 2:  Mean weighted scores and gain scores in Literacy and Numeracy for all 3 waves 
 Literacy  Numeracy 
2007 (grade 3)  20.15 29.38 
2008 (grade 4)  29.59 35.50 
2009 (grade 5)  37.73 47.04 
Gain 2007 - 2008  9.43 6.12 
Gain 2008 - 2009  8.14 11.54 

















Figure 2:  Literacy scores (weighted) by province 
	
































































































































































































































































Numeracy 2007 Numeracy 200912 
 
3.	LITERACY	AND	NUMERACY	ACHIEVEMENT	BY	SES	









i n d i c a t o r 	t h a n 	i n c o m e 	o r 	e x p e n d i t u r e 	a n d 	t h e r e f o r e 	a 	b e t t e r 	p r o x y 	f o r 	S E S , 	w h i c h 	i s 	f a i r l y 	
unresponsive	to	short‐term	household	income	shocks.	
The	 student	 questionnaire	 in	 the	 NSES	 asked	 students	 about	 the	 presence	 of	 a	 number	 of	
household	items	at	their	homes.		Students	were	asked	about	the	presence	of	a	fridge,	tap	water,	









similar,	 while	 that	 for	 the	 richest	 20%	 of	 schools	 lies	 considerably	 to	 the	 right,	 indicating	
superior	performance.		This	pattern	is	consistent	with	other	research	that	has	found	similar	






Figures 4 & 5:  Kernel density curves of literacy 2009 (weighted) and numeracy 2009 by quintile of school mean SES 
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Figures	 6	 and	 7	 depict	 lowess‐type	 socio‐economic	 gradients	 across	 the	 three	 years	 of	 the	
survey	 for	 literacy	 and	 numeracy,	 respectively.	 	 A	 socio‐economic	 gradient	 is	 the	 graphical	
representation	of	the	regression	relationship	between	SES	and	an	outcome	of	interest,	such	as	
































t h a n 	t h e 	s t u d e n t ’ s 	o w n 	S E S , 	a l t h o u g h 	t h e 	l a t t e r 	m a y 	w e l l 	d e t e r m ine	 what	 type	 of	 school	
students	are	able	to	attend.	
	
Table 3:  The effect of SES on literacy scores:  student level and school level combined 
Dependent variable:  Literacy score 2008 (unweighted) 
Mean School SES  13.44*** 
  (1.46) 
Mean school SES squared  -10.81*** 
  (0.75) 
Mean school SES cubed  2.47*** 
  (0.11) 
Student SES  1.51*** 
  (0.17) 
Constant  16.03*** 
  (0.81) 
R-squared  0.38 
N  11813 
 
* p<0.05, ** p<0.01, *** p<0.001 
(Standard errors in parenthesis) 
 






















































Table 4:  Mean literacy scores (3-year average) by former education department 
Former department  Mean literacy over 3 years  Observations 
Black (DET & homelands)  25.19  6776 
Coloured (HOR)  39.12  880 
Indian (HOD)  43.86  108 
White (HOA)  58.78  619 





t h e 	t h r e e 	b r o k e n 	l i n e s 	f o r 	h i s t o r i c a l l y 	w h i t e 	s c h o o l s . 		F o r 	b o t h	 groups	 of	 schools,	 the	
distribution	of	achievement	improved	with	each	year	(shifting	to	the	right).		It	is	alarming,	
however,	 that	 the	 distribution	 for	 grade	 5	 students	 in	 historically	 black	 schools	 was	 still	 a	
considerably	weaker	distribution	than	that	of	grade	3	students	in	historically	white	schools.		
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o t h e r 	a d v a n t a g e o u s 	c i r c u m s t a n c e s . 		T a b l e 	5 	r e v e a l s 	a n 	i n t e r e s t i ng	 pattern	 when	 looking	 at	
average	achievement	by	family	structure	and	home	language.		Family	structure	is	known	to	
have	 strong	 racial	 and	 socio‐economic	 dimensions	 and	 to	 be	 associated	 with	 educational	
outcomes	(Anderson,	Case	and	Lam,	2001).		For	Afrikaans	and	English	speaking	students	there	
a r e 	n o t i c e a b l e 	a c h i e v e m e n t 	g a p s 	b e t w e e n 	t h o s e 	w i t h 	n o 	p a r e n t s , 	a	 single	 parent	 and	 both	
parents.		A	race	issue	may	be	driving	this	pattern	to	some	extent	as	single	parent	households	are	
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Table 5:  Literacy and numeracy achievement by family structure and home language 
Number of  Literacy 2008  Numeracy 2008 
parents present  African language  Afrikaans/English  African language  Afrikaans/English 
0 23.72  35.81  30.76  44.34 
1 24.21  39.98  31.63  50.37 
2 24.61  47.23  30.70  60.13 
Total 24.14  42.81  31.01  54.08 
Number of students  9740  2048  9740  2048 
 
 
Table 6:  Literacy and numeracy achievement by family structure and home language 
excluding historically black schools 
Number of  Literacy 2008  Numeracy 2008 
Parents present  African language  Afrikaans/English  African language  Afrikaans/English 
0  35.88 38.60 47.25 47.50 
1  43.66 42.56 56.69 53.51 
2  44.13 49.05 57.71 62.49 
Total  41.05 45.23 53.68 57.08 
















c o m p a r e s 	t h e 	a c h i e v e m e n t 	o f 	A f r i can	 language	 students	 in	 historically	 black	 schools	 with	
African	language	students	in	historically	white	schools.		It	is	clear	that	those	in	historically	white	
schools	are	performing	at	a	much	higher	level	on	average.		Although	it	is	mainly	an	elite	black	
middle	 class	 that	 attends	 historically	 white	 schools,	 Figure	 11	 is	 surely	 also	 indicative	 of	 a	20 
 
different	 level	 of	 school	 effectiveness	 that	 is	 present	 in	 these	 two	 systems.	 To	 analyse	 this	
further	requires	multivariate	analysis	that	also	controls	for	individual	SES	of	students	in	the	






Figure 9:  Kernel density curves of numeracy achievement for African language students by 
historical education department 
 
 
Table 7:  OLS regressions predicting literacy and numeracy achievement for African language 
students by historical education department 
Explanatory variables  For Literacy 2008  For Numeracy 2008 
Student SES   0.74***  (1.56)  0.81***   (0.24) 
Mean School SES  -8.41***  (2.45) -13.40**  (4.49) 
Mean School SES squared   3.03***  (0.75)  3.95**    (1.32) 
HOR (C)   0.14      (1.41)  1.88       (2.30) 
HOD (I)   6.38      (5.16)  13.50*    (5.53) 
HOA (W)  14.54**   (4.64)  23.56**   (7.56) 
Constant  25.42*** (1.75)  37.39*** (3.48) 
R-squared 0.2100  0.1414 
Observations 9740  9740 
~ p<0.10 ;   * p<0.05 ;  ** p<0.01 ;  *** p<0.001 
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Figure 12:  Predicted literacy and numeracy achievement for African language students by 
historical education department 
 
 
The	 table	 and	 figures	 demonstrate	 that	 even	 when	 controlling	 for	 student	 and	 school	 SES,	
African	 language	 students	 in	 historically	 white	 schools	 enjoy	 a	c o n s i d e r a b l e 	p e r f o r m a n c e 	
advantage	over	those	in	historically	black	schools.		This	difference	is	statistically	significant	and	
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The	 NSES	 boasts	 a	 rich	 collection	 of	 information	 regarding	 management	 and	 organisational	
practices	within	schools	as	well	as	teacher	behaviour	and	practices.		This	derives	from	the	sheer	


















Table 8: Percentage of students in schools where more than 25 maths topics were covered 
(2008) 
Ex-department  Percentage > 25 topics  Number of students 
DET (B)  26%  6306 
HOR (C)  25%  849 
HOD (I)  38%  86 
HOA (W)  75%  591 







9	 offer	 some	 perspective	 on	 the	 large	 student	 achievement	 deficits	 being	 carried	 within	
historically	black	schools,	as	referred	to	earlier.		If	curriculum	is	not	being	covered	and	students	
a r e 	n o t 	f r e q u e n t l y 	e n g a g e d 	i n 	e x e r c i s e s 	i t 	i s 	h a r d l y 	s u r p r i s i n g 	 that	 learning	 deficits	 will	
accumulate.		It	should	be	cautioned	that	there	may	be	an	element	of	bidirectional	causality	
underlying	the	observed	low	curriculum	coverage	within	historically	black	schools:		If	teachers	





Table 9:  Mean number of literacy exercises found in the “best” learner’s book (2009) 
ex-department  Mean number of exercises  Number of students 
DET (B)  33.43  6478 
HOR (C)  62.40  837 
HOD (I)  72.44  102 
HOA (W)  75.21  580 

























Table 10:  The frequency of complex mathematics exercises in student workbooks (2008) 
Number of complex 
exercises 
Number of students  Percentage of students Number of teachers 
0 2586  21.89  69 
1 to 4  3497  29.50  74 
5 to 18  3016  25.54  73 
more than 18  1429  12.09  41 
unspecified 1285  10.88  23 
























































Teacher	 knowledge	 has	 rarely	 been	 measured	 in	 large‐scale	 sample	 surveys	 of	 student	
achievement	in	South	Africa.		The	NSES	administered	a	comprehension	test	with	7	questions	to	
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achievement	in	2008	(grade	4)	for	students	in	each	category	of	teacher	test	score.		For	teachers	
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%  Cumulative % 
Mean Numeracy 
2008 
0  210  2.12  2.12  37.27 
1  2130  21.52  23.64  33.04 
2  2774  28.02  51.66  33.50 
3  2168  21.9  73.56  34.14 
4  1408  14.22  87.79  34.77 
5  1209  12.21  100  46.92 








had	 lower	 numeracy	 achievement	 in	 grade	 4	 on	 average	 than	 studen t s 	w i t h 	a n y 	o t h e r 	
combination	of	these	two	teacher	characteristics.		Students	taught	by	teachers	with	either	better	
knowledge	 or	 more	 time	 spent	 teaching	 but	 not	 both	 of	 these	 characteristics	 performed	
somewhat	better	than	the	poorest	performing	group.		However,	students	whose	teachers	scored	
100%	and	reportedly	spent	more	than	18	hours	teaching	performed	substantially	better	on	





Table 12:  Means and frequencies of Numeracy achievement 2008 by teacher knowledge and 
time spent teaching 
  Teacher score <100%  Teacher score 100%  Total 
























Table 13:  Means and frequencies of Numeracy gain score by teacher knowledge and time 
spent teaching 
  Teacher score <100%  Teacher score 100%  Total 




























they	 are	 better	 understood	 as	 indicators	 of	 the	 type	 of	 advantageous	 characteristics	 and	
practices	that	are	present	in	the	better‐functioning	part	of	the	school	system.	
Another	variable	which	is	(at	least	anecdotally)	known	to	be	an	issue	in	many	of	South	Africa’s	
schools	 but	 which	 has	 rarely	 been	e f f e c t i v e l y 	l i n k e d 	t o 	s t u d e n t 	a c h i e v e m e n t 	i s 	t e a c h e r 	











Table 14:  Teacher absenteeism by state of teacher attendance register 
 
Percentage absent  Number of schools 
Register not up-to-date  20.50  51 
Register up-to-date  10.19  191 
 29 
 

























No  inventory 
available 
33.09 5.04 25.26 7.22  126 
Inventory 
outdated 
33.40 6.73 24.70 6.89  60 
Inventory up-
to-date 




The	 descriptive	 analysis	 presented	 above	 is	 useful	 to	 highlight	b r o a d 	t r e n d s 	i n 	t h e 	d a t a . 	 	
H o w e v e r , 	i f 	t h e 	q u a l i t y 	o f 	L T S M 	i n v e n t o r i e s 	i s 	a s s o c i a t e d 	w i t h 	student	 achievement,	 for	
example,	it	may	be	that	this	is	an	important	factor	for	achievement	or	it	may	be	that	another	
factor,	such	as	SES,	is	correlated	with	the	quality	of	inventories	and	that	this	is	the	important	
d e t e r m i n a n t 	o f 	a c h i e v e m e n t . 		T h e 	n e e d 	f o r 	a 	m u l t i v a r i a t e 	a n a l y s i s 	t o 	e s t i m a t e 	t h e 	r e l a t i v e 	
impacts	of	such	factors	in	combination	is	clear.		Education	production	functions	model	cognitive	
skills	upon	individual	characteristics,	such	as	home	background,	measures	of	school	quality,	
which	 can	 include	 resources,	 organisational	 practices,	 pedagogical	 methods	 and	 teacher	







a p p r o a c h 	t h a t 	s e t s 	o u t 	t o 	g a t h e r 	a s 	m u c h 	e v i d e n c e 	a s 	p o s s i b l e 	a nd	 then	 make	 an	 overall	



































e f f e c t 	w a s 	g r e a t e r 	f o r 	t h o s e 	w h o 	r e a d 	a t 	l e a s t 	f o u r 	t i m e s 	a 	w e e k	 than	 for	 those	 who	 read	
between	1	and	3	times	a	week.	
Table 16:  OLS Regression model for literacy 2008 
Explanatory variables   
Student characteristics     
Student SES  0.39*  (0.18) 
Male  -2.48***  (0.26) 
Young  -0.40  (0.46) 
Old  -2.84***  (0.33) 
Household size: large  -1.89***  (0.37) 
Read 1 to 3 times a week  1.37**  (0.44) 
Read more than 3 times  2.39***  (0.62) 
Books at home: 1 to 10  0.60  (0.39) 
Books at home > 10  1.17*  (0.48) 
Home language English  8.42***  (1.52) 
Speak English 1-3 times  1.75***  (0.38) 
Speak English 4+  1.86**  (0.68) 
English on TV 1-3 times  0.85*  (0.39) 
English on TV 4+  3.35***  (0.44) 
School characteristics     
Mean School SES  -9.13***  (1.77) 
Mean School SES squared  3.35***  (0.45) 
Pupil-teacher ratio  -0.18**  (0.07) 
Teacher absenteeism zero  1.93*  (0.81) 
LTSM Inventory good  1.66*  (0.80) 
Problems with students index  -0.96*  (0.43) 
Curriculum planned using year schedule  1.46~  (0.81) 
Teacher characteristics     
Full year learning programme  1.55~  (0.87) 
     
Constant  29.69***  (3.45) 
R-squared statistic  0.4591   
N  10 860   
 
~ p<0.10, * p<0.05, ** p<0.01, *** p<0.001 




The regression included dummy variables for the provinces but the coefficients on these are not 
reported in the table.  Also, dummy variables controlling for non-response were included for the 
following characteristics: household size, frequency of reading at home on one’s own, frequency of 
speaking English at home, frequency of hearing English on TV, teacher absenteeism and whether the 
teacher has a learning programme for the full year.  Table A.4 in Appendix C reports the complete 































The	 coefficient	 on	 the	 dummy	 variable	 for	 schools	 having	 an	 inventory	 for	 Learning	 and	
Teaching	Support	Materials	(LTSM)	that	is	present	and	up‐to‐date	was	positive	and	significant	
in	the	model	for	literacy.		This	is	a	good	indicator	of	how	well	resources	are	managed	and	used	






w e r e 	r e a d 	a 	l i s t 	o f 	w a y s 	i n 	w h i c h	 curriculum	 planning	 might	 be	 u n d e r t a k e n 	a n d 	a s k e d 	t o 	































p r e d i c t e d 	b y 	t h e 	m o d e ls , 	b u t 	r a t h e r 	a s 	i n d i c a t o r s 	o f 	t h e 	u n d e r l ying	 concepts	 of	 school	 and	
teacher	effectiveness.	
	
Table 17:  Estimated effects of change in characteristics on the literacy national average 
(Original sample mean = 26.57%) 
 Predicted  new  mean  Gain 
Teacher absenteeism zero  27.84  1.27 
LTSM Inventory good  27.36  0.79 
Curriculum planned using year schedule  27.18  0.61 
Full year learning programme  27.18  0.61 
    



















Table 18:  OLS Regression model for numeracy 2008 
Explanatory variables   
Student characteristics     
Student SES  0.26  (0.27) 
Male  -1.13**  (0.35) 
Young  -0.07  (0.72) 
Old  -3.99***  (0.53) 
Household size: large  -2.37***  (0.54) 
Read 1 to 3 times a week  3.49***  (0.67) 
Read more than 3 times  4.97***  (1.07) 
Home language English  9.87***  (2.01) 
Speak English 1-3 times  2.43***  (0.65) 
Speak English 4+  2.01~  (1.05) 
English on TV 1-3 times  0.66  (0.66) 
English on TV 4+  4.50***  (0.69) 
School characteristics     
Mean School SES  -16.89***  (3.38) 
Mean School SES squared  4.88***  (0.78) 
Pupil-teacher ratio  -0.38***  (0.11) 
Media and Communication facilities index  2.45*  (1.02) 
Assessment record keeping good  0.25  (1.88) 
Assessment record keeping poor  -2.79  (2.16) 
Assessment record keeping very poor  -4.87*  (2.41) 
No timetable available  -4.87*  (2.43) 
Teacher absenteeism zero  2.74*  (1.38) 
Teacher characteristics     
Maths teacher test score: 100%  2.99~  (1.77) 
Maths topics covered: 25 plus  4.69**  (1.54) 
     
Constant  50.05***  (5.08) 
R-squared statistic  0.4223   
N  11383   
 
~ p<0.10, * p<0.05, ** p<0.01, *** p<0.001 
(Standard errors in parentheses) 
Notes: 
 
The regressions included dummy variables for the provinces but the coefficients on these are not 
reported in the table.  Also, dummy variables controlling for non-response were included for the 
following characteristics: Household size, frequency of reading at home on one’s own, frequency of 
speaking English at home, frequency of hearing English on TV, teacher absenteeism, teacher 
mathematics test result and the number of mathematics topics covered.  Table A.5 in Appendix C 



























achievement	 accrues.	 	 There	 was	 also	 a	 reasonably	 large,	 positive	 and	 significant	 effect	
associated	 with	 having	 covered	 more	 than	 25	 curriculum	 topics,	 as	 identified	 in	 student	
workbooks.		This	variable	was	fairly	consistently	associated	with	numeracy	achievement	across	
o t h e r 	m o d e l 	s p e c i f i c a t i o n s 	e s t i m a t e d 	b u t 	n o t 	p r e s e n t e d 	h e r e . 		T h e 	n u m b e r 	o f 	t o p i c s 	c a n 	
therefore	be	considered	a	good	indicator	of	curriculum	coverage	and,	more	fundamentally,	of	










commitment	 and	 planning,	 teacher	 knowledge	 and	 curriculum	 coverage	 vary	 substantially	
across	South	African	schools	and	are	strongly	linked	to	educational	achievement.	
	
Table 19:  Estimated effects of change in characteristics on the numeracy national average 
(Original sample mean = 34.21%) 
 Predicted  new  mean  Gain 
Assessment record keeping  35.08  0.87 
No timetable available  34.45  0.24 
Teacher absenteeism zero  36.01  1.80 
Maths teacher test score: 100%  36.38  2.17 
Maths topics covered: 25 plus  37.20  3.00 
    










apart.	 	 It	 is	 highly	 unlikely	 that	 all	 students	 would	 achieve	 exactly	 the	 same	 score	 on	 both	
occasions,	as	there	is	an	element	of	randomness	involved	every	time	one	takes	a	test.		The	gain	













































s c h o o l 	f i x e d 	e f f e c t s 	( t h r o u g h 	e n t e r i n g 	e a c h 	s c h o o l 	a s 	a 	s e p a r a t e	 dummy	 variable	 into	 the	





















































0 20 40 60 80 100
Literacy score (%)
Literacy 2007 (grade 3) Literacy 2008 (grade 4)
Literacy 2009 (grade 5) Literacy average over 3 years40 
 
Table 20: Pooled literacy gains step 1 model:  Student characteristics and school fixed effects 
Explanatory variables  Full SA sample 
Student SES  0.56  (0.38) 
Student SES squared  -0.12  (0.10) 
Male  -0.95***  (0.15) 
Young  -0.18  (0.50) 
Old  -1.82***  (0.20) 
Speak English 1-3 times  0.46**  (0.17) 
Speak English 4+  0.59*  (0.27) 
English on TV 4+  1.05***  (0.18) 
     
Constant  11.12***  
R-squared  0.2519   
N  15886   
~ p<0.10, * p<0.05, ** p<0.01, *** p<0.001 
Standard errors in parentheses 
 
Note:  Included in the model but not reported in the table:  The school fixed effects coefficients and 
dummy variables for missing information regarding student gender, age, frequency of speaking 
English at home, frequency of hearing English on TV.  Ordinary Least Squares (OLS) survey 




controlling	 for	 student	 characteristics,	 including	 SES,	 certain	 schools	 performed	 better	 than	






















This	 result	 exemplifies	 why	 many	 of	 these	 indicators	 of	 effective	 management	 should	 be	
i n t e r p r e t e d 	a s 	e x a c t l y 	t h a t : 	i n d i c a t o r s 	o f 	g o o d 	m a n a g e m e n t 	r a t h er	 than	 factors	 directly	
impacting	on	student	achievement.	Similarly,	a	dummy	variable	for	teacher	punctuality	being	
good	had	a	positive	effect.		This	variable	was	derived	from	several	questions	in	the	principal	




















Table 21: School level models: Pooled gain step 2 and 2-year literacy gains 
Explanatory variables  [A] Pooled gains step 2  [B] 2-year literacy gains 
Mean School SES  0.39  (0.35)  1.37*  (0.63) 
Facilities index (2008)  0.14~  (0.08)  0.27~  (0.15) 
Monitoring through class visits        2.16*  (0.90) 
No timetable available (2008)        ‐2.72  (1.93) 
Principal absent  ‐1.67**  (0.65)  ‐4.03***  (1.13) 
Teacher punctuality good  0.94~  (0.53)  3.03***  (0.91) 
More than 2 English mark records  1.44*  (0.64)  3.76***  (1.13) 
Paragraph writing: none  ‐1.72**  (0.57)  ‐4.12***  (1.01) 
Literacy exercises: more than 27  1.34*  (0.55)  2.35*  (0.96) 
Years teaching: 4 to 9        1.03  (1.87) 
Years teaching: 10 to 19        2.64  (1.61) 
Years teaching: 20 plus        3.83*  (1.67) 
Time dummy (1
st year)  0.40  (0.51)       
         
Constant  ‐5.33***    6.10**   
R-squared  0.1214    0.3976   
N  390    195   
~ p<0.10, * p<0.05, ** p<0.01, *** p<0.001 
Standard errors in parentheses 
 
Note:  Both of these models were restricted to schools that were both historically black schools and in 
which less than 20% of the students had achieved a score of zero for literacy in 2007.  Included in the 
models but not reported in the table:  dummy variables for missing information regarding the 
frequency of paragraph writing in learner workbooks, whether internal monitoring occurs through class 
visits, the presence of a timetable, teacher experience, and the number of literacy exercises observed 
in learner workbooks. 
	
C o lu m n 	[ B] 	o f 	T a b le 	21 	re po rt s	t h e 	re su lt s	o f 	a 	se co n d	st ra te g y 	 for	 modelling	literacy	gain	
scores.		Here	the	school	mean	gain	scores	over	two	years	(from	grade	3	to	grade	5)	is	the	
o u t c o m e 	v a r i a b l e . 		A g a i n 	t h e 	s a m ple	 was	 restricted	 to	 historically	 black	 schools.	 	 All	 those	
factors	which	came	through	in	the	pooled	gains	model	also	were	found	to	predict	the	school	
mean	2‐year	gain.		This	is	reassuring	in	terms	of	the	reliability	of	the	overall	results.		Several	
other	 variables	 that	 did	not	 warrant	 inclusion	 in	 the	 pooled	 gains	 model	 were	 significantly	















This	 paper	 has	 highlighted	 several	 indicators	 of	 effective	 school	 management	 and	 teacher	






resources	 such	 as	 pupil‐teacher	 ratios	 and	 school	 facilities	 are	 associated	 with	 student	
achievement.	 	 As	 other	 studies	 have	 argued,	 more	 important	 than	 the	 mere	 presence	 of	
resources	 is	 how	 well	 they	 are	 managed.	 	 The	 results	 pertaining	 to	 variables	 that	 can	 be	
considered	 indicators	 of	 management	 effectiveness	 were	 clearer.	 	 An	 organised	 learning	
environment	signified	by	curriculum	planning	for	the	full	year,	a	functional	timetable,	good‐
quality	inventories	for	LTSM,	low	teacher	absenteeism	and	up‐to‐date	assessment	records	were	




































































Figure A.1:  Literacy scores by home language 
 
 












































































































































































































































Table A.1:  Student level variables (Student questionnaires of 2007, 2008 and 2009) 
Variable name  Description 
Student SES  Z-score index of socio-economic status: Min = 0, std dev = 1 
Male  Dummy variable: gender is male; reference category is female 
Young  Dummy variable: Younger than 10 years 
Age 10  Dummy variable: Expected age at grade 4: 10 years 
Old  Dummy variable: Older than 10 years 
Household size: small  Dummy variable: 2 siblings or fewer 
Household size: large  Dummy variable: more than 2 siblings 
Read never  Dummy variable: Student never reads at home on his/her own 
Read 1 to 3 times a week  Dummy variable: Student reads at home on his/her own 1 to 3 
times a week 
Read more than 3 times  Dummy variable: Student reads at home on his/her own more 
than 3 times a week 
Books at home: Zero  Dummy variable: No books at student’s home 
Books at home: 1 to 10  Dummy variable: 1 to 10 books at student’s home 
Books at home > 10  Dummy variable: More than 10 books at student’s home 
Home  language  English  Dummy variable:  Student’s home language is English; 
reference category is any other language 
Speak English 0  Dummy variable:  Student never speaks English at home 
Speak English 1-3 times  Dummy variable:  Student speaks English at home 1 to 3 times a 
week 
Speak English 4+  Dummy variable:  Student speaks English at home more than 3 
times a week 
English on TV 0  Dummy variable:  Student never hears English on TV 
English on TV 1-3 times  Dummy variable:  Student hears English on TV 1 to 3 times a 
week 
English on TV 4+  Dummy  variable:    Student hears English on TV more than 3 
times a week 
 
 
Table A.2:  School level variables (Principal questionnaires of 2007, 2008 and 2009) 
Variable name  Description 
Mean School SES  Mean of student SES within each school: Min = 0, std dev = 1 
Pupil-teacher ratio  Number of enrolled students divided by the number of teachers 
at each school 
Media and Communication facilities 
index 
Z-scored index for the presence and functionality of the 
following:  phone, fax, internet/email, copying facility, computer 
for administration, computer for staff, computers for students, 
TV/video and overhead projector 
Teacher absenteeism zero  Dummy variable:  No teachers absent on the day of the survey;  
Reference category: some teachers absent 
LTSM Inventory good  Dummy variable: LTSM inventory complete and up to date 
LTSM Inventory average  Dummy variable: LTSM inventory present but incomplete and 
not up to date 48 
 
LTSM Inventory poor  Dummy variable: LTSM inventory not able to be seen 
Problems with students index  Z-scored index combining several evaluations of the extent of 
problems with student discipline and work ethic in the school 
(mean = 0, std. dev = 1) 
Curriculum planned using year 
schedule 
Dummy variable:  Principal reported that curriculum planning 
occurs using a year schedule.  Reference category:   
Curriculum planning does not involve a year schedule. 
No  timetable  available  Dummy variable:  No school timetable could be shown to 
fieldworker.  Reference category:  Fieldworker saw a timetable. 
Assessment record keeping very 
good 
Dummy variable derived from a summative index combining a 
number of questions regarding the presence and 
completeness of assessment records 
Assessment record keeping good  Dummy variable derived from a summative index combining a 
number of questions regarding the presence and 
completeness of assessment records 
Assessment record keeping poor  Dummy variable derived from a summative index combining a 
number of questions regarding the presence and 
completeness of assessment records 
Assessment record keeping very 
poor 
Dummy variable derived from a summative index combining a 
number of questions regarding the presence and 
completeness of assessment records 
Facilities index 
Summative index capturing the presence and functionality of 
the following school facilities: running water, electricity, 
storerooms, toilets, administrative offices, box libraries and 
science kits. 
Monitoring through class visits 
Dummy variable:  Internal curriculum monitoring takes place 
through class visits. 
Principal absent 
Dummy variable: The principal was absent in either 2008 or 
2009 on the day of the survey. 
Teacher punctuality good 
Dummy variable: in all three years the principal maintained that 
teacher punctuality was not a serious problem in the school 
More than 2 English mark records 
Dummy variable:  More than 2 mark records observed during 
the Principal instrument document review. 
 
Table A.3:  Teacher level variables (Teacher questionnaire of 2008 and 2009) 
Variable name  Description 
Full  year  learning  programme  Dummy variable:  Fieldworker was shown a learning 
programme for the full year 
English teacher test score: 1 or 211  Dummy variable:  Teacher scored 1 or 2 on the 
comprehension test 
English teacher test score: 3  Dummy variable:  Teacher scored 3 on the comprehension test 
English  teacher  test  score:  4  or  5  Dummy variable:  Teacher scored 4 or 5 on the 
comprehension test 
English  teacher  test  score:  6  or  7  Dummy variable:  Teacher scored 6 or 7 on the 
comprehension test 
Maths teacher test score: 1 out of 5  Dummy variable:  Teacher scored 1 out of 5 on the maths test 
Maths teacher test score: 2 out of 5  Dummy variable:  Teacher scored 2 out of 5 on the maths test 
                                                            
11 Scores of zero were relatively few and were associated with strong student performance, strangely.  It is possible 
that many these were instances where teachers refused to take the test or for some reason other than extremely poor 
knowledge recorded a score of zero.  Therefore, these cases were grouped together with cases of non-response. 49 
 
Maths teacher test score: 3 out of 5  Dummy variable:  Teacher scored 3 out of 5 on the maths test 
Maths teacher test score: 4 out of 5  Dummy variable:  Teacher scored 4 out of 5 on the maths test 
Maths teacher test score: 100%  Dummy variable:  Teacher scored 5 out of 5 on the maths test 
Time spent teaching: less than 10 
hours 
Dummy variable:  Maths teacher reported spending less than 
10 hours per week on actual teaching 
Time spent teaching: 10 to 18 
hours 
Dummy variable:  Maths teacher reported spending between 
10 and 18 hours per week on actual teaching 
Time spent teaching: 19 to 26 
hours 
Dummy variable:  Maths teacher reported spending between 
19 and 26 hours per week on actual teaching 
Time spent teaching: more than 26 
hours 
Dummy variable:  Maths teacher reported spending more than 
26 hours per week on actual teaching 
Number of complex maths 
exercises: fewer than 18 
Dummy variable:  Fewer than 18 complex maths exercises 
found in student workbooks 
Number of complex maths 
exercises: 18 plus 
Dummy variable:  More than 18 complex maths exercises 
found in student workbooks 
Maths  topics  covered:  <  10  Dummy variable:  Fewer than 10 maths topics covered 
according to fieldworker review of student workbooks 
Maths topics covered: 10 to 25  Dummy variable:  Between 10 and 25 maths topics covered 
according to fieldworker review of student workbooks 
Maths  topics  covered:  25  plus  Dummy variable:  More than 25 maths topics covered 
according to fieldworker review of student workbooks 
Years teaching: 0 to 3  Dummy variable: teacher experience: 0 to 3 years 
Years teaching: 4 to 9  Dummy variable: teacher experience: 4 to 9 years 
Years teaching: 10 to 19  Dummy variable: teacher experience: 10 to 19 years 
Years teaching: 20 plus  Dummy variable: teacher experience: more than 20 years 
Paragraph writing: none 
Dummy variable: No evidence could be found in student 
workbooks of written exercises comprising paragraphs. 
Literacy exercises: more than 27 
Dummy variable: More than 27 exercises were counted in the 













Table A.4:  OLS Regression model for literacy 2008 
Explanatory variables   
Student characteristics     
Student SES  0.39*  (0.18) 
Male  -2.48***  (0.26) 
Young  -0.40  (0.46) 
Old  -2.84***  (0.33) 
Age unspecified  -7.84***  (1.46) 
Household size: large  -1.89***  (0.37) 
Household size: unspecified  -1.15  (1.13) 
Read 1 to 3 times a week  1.37**  (0.44) 
Read more than 3 times  2.39***  (0.62) 
Reading unspecified  -5.31*  (2.07) 
Books at home: 1 to 10  0.60  (0.39) 
Books at home > 10  1.17*  (0.48) 
Home language English  8.42***  (1.52) 
Speak English 1-3 times  1.75***  (0.38) 
Speak English 4+  1.86**  (0.68) 
Speak English unspecified  -5.74***  (1.56) 
English on TV 1-3 times  0.85*  (0.39) 
English on TV 4+  3.35***  (0.44) 
English on TV unspecified  -2.70~  (1.59) 
Eastern Cape  0.52  (2.28) 
Northern Cape  -3.17  (2.43) 
Free State  -3.71*  (1.77) 
KwaZulu-Natal  1.10  (2.24) 
North West Province  -1.44  (2.61) 
Mpumalanga  -3.43~  (2.03) 
Limpopo  -4.69*  (2.05) 
School characteristics     
Mean School SES  -9.13***  (1.77) 
Mean School SES squared  3.35***  (0.45) 
Pupil-teacher ratio  -0.18**  (0.07) 
Teacher absenteeism zero  1.93*  (0.81) 
Teacher absenteeism unsp.  0.28  (2.02) 
LTSM Inventory good  1.66*  (0.80) 
Problems with students index  -0.96*  (0.43) 
Curriculum planned using year schedule  1.46~  (0.81) 
Teacher characteristics     
Full year learning programme  1.55~  (0.87) 
Learning programme unsp.  1.60  (1.09) 
Constant  29.69***  (3.45) 
R-squared statistic  0.4591   
N  10860   
~ p<0.10, * p<0.05, ** p<0.01, *** p<0.001 
(Standard errors in parentheses) 51 
 
Table A.5:  OLS Regression models for numeracy 2008 
Explanatory variables   
Student characteristics     
Student SES  0.26  (0.27) 
Male  -1.13**  (0.35) 
Young  -0.07  (0.72) 
Old  -3.99***  (0.53) 
Age unspecified  -9.70***  (2.75) 
Household size: large  -2.37***  (0.54) 
Household size: unsp.  -0.87  (1.61) 
Read 1 to 3 times a week  3.49***  (0.67) 
Read more than 3 times  4.97***  (1.07) 
Reading unspecified  -6.17*  (2.62) 
Home language English  9.87***  (2.01) 
Speak English 1-3 times  2.43***  (0.65) 
Speak English 4+  2.01~  (1.05) 
Speak English unspecified  -8.98***  (1.87) 
English on TV 1-3 times  0.66  (0.66) 
English on TV 4+  4.50***  (0.69) 
English on TV unspecified  -11.75***  (2.16) 
Eastern Cape  2.70  (3.11) 
Northern Cape  -1.24  (3.65) 
Free State  -2.83  (2.66) 
KwaZulu-Natal  5.90*  (2.96) 
North West Province  -1.14  (3.31) 
Mpumalanga  -2.32  (3.12) 
Limpopo  -4.75  (2.97) 
School characteristics     
Mean School SES  -16.89***  (3.38) 
Mean School SES squared  4.88***  (0.78) 
Pupil-teacher ratio  -0.38***  (0.11) 
Media and Communication facilities index  2.45*  (1.02) 
Assessment record keeping good  0.25  (1.88) 
Assessment record keeping poor  -2.79  (2.16) 
Assessment record keeping very poor  -4.87*  (2.41) 
No timetable available  -4.87*  (2.43) 
Teacher absenteeism zero  2.74*  (1.38) 
Teacher absenteeism unsp.  6.51**  (2.38) 
Curriculum planned using year schedule     
Teacher characteristics     
Maths teacher test score: 100%  2.99~  (1.77) 
Maths teacher test unsp.  -2.59  (2.07) 
Maths topics covered: 25 plus  4.69**  (1.54) 
Maths topics covered: unsp.  6.99*  (3.36) 
Constant  50.05***  (5.08) 
R-squared statistic  0.4223   
N  11383   
~ p<0.10, * p<0.05, ** p<0.01, *** p<0.001 
(Standard errors in parentheses) 